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Australian toadlets Pseudophryne bibroni, P. dendyi and P. semimarmorata lay medium-sized telolecithal eggs in depressions on the ground in recognizable batches of 70-90 ova. Observation of saprovoric fungal infestations in 50 field-collected batches led to the retrospective determination of natural embryonic mortality patterns. 98-100% of the ova were fertilized and had commenced development. Embryonic mortality was generally less than 5% (range 0-11%) and most failures occurred during gastrulation. Hatching occurs after 4-6 weeks when the hind limb bud appears.
Quantitative estimates of embryonic mortality in nature are almost non-existent. There is some evidence that the proportion of eggs that are fertilized is lower in anurans that deposit their eggs in water than in Pseudophryne. Comparable studies of two ranids support the conclusion that survival of encapsulated embryos is high except in cases where environmental factors act catastrophically. Thus, the survivorship curves of these anurans do not become highly concave until the aquatic larval stage. The significance of this fact on the evolution of the relative duration of the three stages of the anuran life cycle does not appear to have received much attention.
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METHODS AND MATERIALS
Patterns of embryonic mortality were studied in 50 batches of field-collected eggs from various localities in southeastern Australia (Table  1) . Following transfer to the laboratory, the eggs in each batch were washed briefly to remove adhering soil particles and then arranged in a single layer in a petri-dish. Care was taken not to put pressure on the eggs at any stage of collection, transportation or culture. To minimize any possible crowding effect, at least a third of the surface area of each petridish was kept empty. The eggs were stored in a constantly illuminated chamber at 16.0 + 1.0 C and kept moist with distilled water. Eggs were inspected individually every 24-48 hrs, at which time each egg was rolled gently to a new position in the petri-dish. When a batch of eggs reached stage 27 it was flooded with water and the larvae and empty capsules were removed. In determining the mortality within each batch, unfertilized ova and those accidentally damaged by handling were excluded.
Thirty-five batches were collected sufficiently early in their development to permit the determination of mortality rates during the different phases of the embryonic period. Failures were recorded as occurring in the developmental stage during which the abnormality was first noted. No significance was attached to the fact that some embryos would continue to develop abnormally for several days before dying. To facilitate the comparison of the results the embryonic period is divided into six phases: cleavage (stages 2-9), gastrula (10-12), neurula (13-16), tail-bud (17-19), advanced embryo (20-25) and hatching (26-27). The stage numbers used here correspond to those used by Gosner (1960).
RESULTS
In field-collected batches the proportion of eggs that were fertilized was very high: ranging between 98-100% in 28 batches.
In 50 batches embryonic mortality varied slightly from batch to batch within the range 0-10.7% (Table 1) . The mean values for the various groups of batches vary between 1.1 and 6.75%. There are slight but statistically insignificant differences in the mean values for each species.
The time of failure of 150 embryos from 35 batches is shown in Table 2 . More than 85% of the mortality occurred before neurulation and more than half the failures occurred during There are of course other factors affecting the survival of Pseudophryne embryos in nature. The terrestrial embryonic phase of the Pseudophryne would seem particularly susceptible to desiccation. Adult behavior (egg-laying patterns and oviposition-site selection) coupled with properties of the egg capsules themselves, minimize the danger of desiccation under the normal range of environmental conditions. During the course of field work extending over five breeding seasons desiccated eggs were found only once. In that instance many batches failed in one area when the egg-laying period was followed by an abnormally warm, dry spell. These observations suggest that desiccation, except when it acts catastrophically, is not an important component of embryonic mortality in these species. Freezing is probably also an insignificant factor during most breeding seasons.
Eggs are generally not exposed to sub-zero temperatures during the course of their development. Laboratory tests showed that encapsulated embryos were able to survive exposure to air temperatures as low as 0 C for at least 12 hrs without apparent harm. A third potential factor affecting embryonic survival is predation but at present there is no evidence for this. I conclude that, except when external factors act catastrophically, the Pseudophryne embryos are safe inside their capsules. The estimates of embryonic mortality reported here are consequently interpreted as indicative of the real rates that occur in nature under usual conditions. This conclusion is supported by some additional data on the development of embryos produced by intraspecific in vitro crosses (Woodruff, 1972). Field-collected embryos developed at the same rates, when transferred to the laboratory, as the controls of intraspecific crosses. Furthermore, the overall levels of embryonic mortality were similar in the two groups (Table 1) 
